JPRS 80949 


1 June 1982 


China Report 


SCIENCE AND TECHNOLOGY 
No. 163 





|FBIS| FOREIGN BROADCAST INFORMATION SERVICE 











NOTE 


JPRS publications contain information primarily from foreign 
newspapers, periodicals and books, but also from news agency 
transmissions and broadcasts. Materials from foreign-language 
sources are translated; those from English-language sources 
are transcribed or reprinted, with the original phrasing and 
other characteristics retained. 


Headlines, editorial reports, and material enclosed in brackets 
[] are supplied by JPRS. Processing indicators such as [Text] 
or [Excerpt] in the first line of each item, or following the 
last line of a brief, indicate how the original information was 
processed. Where no processing indicator is given, the infor- 
mation was summarized or extracted. 


Unfamiliar names rendered phonetically or transliterated are 
enclosed in parentheses. Words or names preceded by a ques- 
tion mark and enclosed in parentheses were not clear in the 
original but have been supplied as appropriate in context. 
Other unattributed parenthetical notes within the body of an 
item originate with the source. Times within items are as 
given by source. 


The cortents of this publication in no way represent the poli- 
cies, views or attitudes of the U.S. Government. 


PROCUREMENT OF PUBLICATIONS 


JPRS publications may be ordered from the National Technical 
Information Service, Springfield, Virginia 22161. In order- 
ing, it is recommended that the JPRS number, title, date and 
author, if applicable, of publication be cited. 


Current JPRS publications are announced in Government Reports 
Announcements issued semi-monthly by the National Technical 
Information Service, and are listed in the Monthly Catalog of 
U.S. Government Publications issued by the Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 
20402. 














Correspondence pertaining to matters other than procurement 
may be addressed to Joint Publications Research Service, 
1000 North Glebe Road, Arlington, Virginia 22201. 





JPRS 80949 


1 Gune 1982 


CHINA REPORT 
SCIENCE AND TECHNOLOGY 


No. 163 


CONTENTS 


PEOPLES’ REPUBLIC OF CHINA 


APPLIED SCIENCES 


Requirements Review, Program Development in Aerospace Medicine 


(Chen Zurong, Zhang Lifan; GUOJI HANGKONG, Apr 82)........ 1 
Uranium Laser Analyzer 

(Bian Yousheng; HUANJING BAOHU, No 6, 1981).......ceeeeees 2 
China's Biological, Meterological Rockets 

(HANGTIAN, Mo 2, 19EZ) ccccccccccccccccccccccccccccccccecce 3 
Chinese Evaluate SA 365N DAUPHIN 2 Helicopter 

(GUOJI HANGKONG, Apr 82)... cccccccccccccccccesesssessese 6 

ABSTRACTS 


AS TRON AUTIG 


YUHANG XUEBAO [JOURNAL OF THE CHINESE SOCIETY OF 
ASTRONAUTICS], No 1, 31 Jam S2..cccccccccccscccscccccccscccccece 


GEOLOGY 


LANZHOU DAXUE XUEBAO [JOURNAL OF LANZHOU UNIVERSITY], No l, 


MA CHINE-BULLDING 


JIXIE GONGYE ZIDONGHUA [MACHINE-BUILDING INDUSTRY AUTOMATION], 
Mer 2, WEZiwcccccccccccccccccccccccccesceccceccecccccccceccecccs 15 





MEASUREMENTS 


JILIANG JISHU [MEASUREMENT TECHNIQUE], No 2, 18 Mar 82.......... 17 
Ms TALLURGY 
GANGTIE [IRON AND STEEL], “io 3, 1982...... ccc cccccccccccccccses 20 


ZHONGNAN KUANGYE XUEYUAN XUEB40 [JOURNAL OF CENTRAL SOUTH 
INSTITUTE OF MINING AND METALLURGY], No 1, Mar 82............. 22 








APPLIED SCIENCES 


REQUIREMENTS REVIEW, PROGRAM DEVELOPMENT IN AEROSPACE MEDICINE 


Beijing GUOJI HANGKONG [INTERNATIONAL AVIATION] in Chinese No 4, 
Apr 82, pp 33-35 


[Article by Chen Zurong [7115 4371 2837] ] 
Zhang Lifan [1728 4539 5672] ] 


|Excerpts] Aerospace medicine is special branch of medical science 
which is devoted to the study of various medical problems encoun- 
tered in aeronautical or space missions. ‘Since the beginning of 
this etite Sh the increasing demands of aerospce activities have 
motivated the evolution of aerospace medicine into an independent 
branch of science. Its main objectives are: to ensure the safety, 
well being, and comfort of flight personnel and passengers; to 
improve the work efficiency of flight crews to ensure the comple- 
tion of aeronautical activities and space missions; and to parti- 
Cipate directly in the development of aerospace technology. 


The Status of Aerospace Medicine in China 


Before the liberation there was essentially no progress in the 
field of aerospace medicine in China. The only activity was the 

' establishment in 1932 of a training school for Air force military 
physicians. By 1948 the school graduated a little over 100 medi- 
cal doctors. During the 32 years under the new Chinese govern- 
ment, specialized research and educational organizations, bed-side 
medical units, and an aerospace medical team have been estavlished. 
A significant number of military doctors and aerospace doctors 
have been successfully trained. Chinese scholars in the field of 
aerospace medicine have definite contributions on basic theore- 
tical research, in the development of protective and rescue 
equipment, in the promotion of flight hygiene, and in the improve- 
ment of physical conditions of flight personnel. More importantly, 
a foundation has been established by this initial effort for future 
development in this field. However, one must recognize the fact 
that aerospace medicine in China is still considerably behind 
world standards; in most aspects it cannot meet the needs of 
China's developing aerospace activities. Therefore, we should 
review our practical requirements and initiate a carefully planned 
systematic development program in order to accelerate the moderni- 


zation of aerospace medicine in this country. 


3012 
cso: 4008/158 








APPLIED SCIENCES 


URANIUM LASER ANALYZER 


Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese, No 6, 1981, p 13 
(brief) 


[Article by Bian Yousheng [0593 2589 3932]: "A Uranium Laser Analyzer Passes 
Evaluation" ] 


[Text] A meeting organized jointly by the Fifth Bureau of the Second Ministry 
of Machine Building and the Hangzhou City Electronic Instruments Bureau to 
evaluate the "JU-1 model" uranium laser analyzer was held in Hangzhou from 
August 10 to August 14. Fifty-five delegates from 34 units including the nation's 
geological departments, environmental protection departments, health depart- 
ments and higher educational institutions conscientiously tested and examined 
the performance and technical specifications of the instrument, and they held 
demonstrations to analyze actual samples at the meeting. The delegates to 

the meeting carried out full discussion and unanimously agreed that the "JU-1 
model” uranium laser analyzer developed by the Third Institute of the Second 
Ministry of Machine Building met the designed requirements in sensitivity (de- 
tection of uranium can reach 0.05 PPb), stability, and precision of measure- 
ment, and it has reached the level of similar foreign products. It has pro- 
vided an effective analytical tool for the measurement of trace amounts of 
uranium in atomic research and development, geology, health and environmental 
protection and monitoring, and it has filled a gap in our nation. The meeting 
suggested that the Hangzhou Optical Electronic Instrumenis Plant organize trial 
production in large quantity to satisfy domestic needs. 


9296 " 
cso: 5000/4022 








APPLIED SCIENCES 


CHINA'S BIOLOGICAL, METEOROLO’. ICAL ROCKETS 
Beijing HANGTIAN [SPACEFLIGHT] No 2, 1982, inside front cover 


[Photographs and Captions] 








Fig. 1. Meteorological Rocket 








Fig. 2. Biological Experimentation Rocket 





Fig. 3. Meteorological Rocket 
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Fig. 4. Mefenerniaati-as! Daebeaer Raine Pranared for Launchiug 





Fig. 5. Atmospheric Probe Rocket 
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APPLIED SCIENCES * 


CHINESE EVALUATE SA 365N DAUPHIN 2 HELICOPTER 
Beijing GUOJI HANGKONKS [INTERNATIONAL AVIATION] in Chinese No 4, Apr 82 pp 5-7 
[Article by staff reporters of ‘INTERNATIONAL AVIATION’ ] 


[Text] On 6 Yebruary 1982, the sky was clear, but the air around the capital's 
airport. was filled with early spring chill. Rows of passenger cars carrying 
over a thousand spectators from all over the country were heading toward one of 
the flight test fields in the airport. They all came here to witness the first 
exhibition flight of the first SA 365N Dauphin 2 helicopter (No 6013) produced 
in this country. 


At 9:30 sharp, accompanied by the roaring sound of the engine, a white and blue 
Dauphin 6013 was lifted from the ground. At a height of approximately 5 2a, 

the helicopter made a sharp 90° turn to the right and began to climb upward 
with great speed. In a short while, it began demonstrating a number of maneu- 
vers: diving and dashing at the review stand; climbing vertically and then 
hoverir.g at an altitude of 400 to 500 m; making a 90° right turn followed by 

a lefc turn, and suddenly “dropping” straight down; then gradually climbing 
beckward again as the spectators applaud with admiration. During the 15-minute 
performance, over 20 maneuvers were executed one after another; they fully 
demonstrated the superior mobility of the Dauphin helicopter. 


As soon as the flight exhibit ended, the spectators rushed toward the helicop- 
ter to congratilate the Chinese and French pilots who took part in this exhibit. 
We took this opportunity to arrange an interview with the planning director of 
the Technology Advancement Department of the Chinese Aeronautical Technology 
Import-Export Company (CATC), asking him about the joint Sino-French effort in 
producing the Dauphin helicopter. We also located the chief engineer of the 
Harbin Airplane Factory to ask him about the main features of the Dauphin 2 
helicopter. Finally, we interviewed the co-pilot of this demonstration flight, 
and talked about his experience in operating the Dauphin. The contents of 
these interviews are summarized below. 


Sino-French Joint Venture 


The SA 365N Dauphin 2 helicopter is a medium-size general purpose helicopter 
developed by the French Aerospatiale Company. It was evolved from the j65C 
model and was issued a French Aviation Certificate in 1981. It is a techno- 
logically advanced product of the late 1970's. Recently, China adopted the 
French manufacturing techniques and began production of the helicopter as well 
as the engine. Prior to reaching a decision to select this model, the CATC 








had made a detailed analysis and comparison of the more advanced heli~opters 
from various countries and had visited many companies abroad. 


In July 1980, the CATC signed a technology transfer contract with the French 
Aerospatiale Company, which was later approved by both governments in October 

of that year. The contents of the contract were as follows: 1) France will 
transfer tne complete set of technical procedures for manufacturing the heli- 
copter and the engine to China; 2) France will initially deliver two con- 
pleted helicopters to China; subsequently, it will deliver certain parts to 

be assembled in China; in time China will manufacture all the parts and assenm- 
ble the entire helicopter. The Dauphin 6013 which took part in the demonstra- 
tion was the first of the two helicopters which were flight-tested and certi- 
fied in France and delivered to China on 29 January of this year. The contract 
also stipulated that as compensation China will return a certain quantity of 
manufactured helicopter parts to France. With this type of joint venture agree- 
ment not only can we learn the most advanced helicopter technologies and acquire 
the products with minigum time delay, but also save considerable foreign ex- 
change by not directly purchasing the product from abroad. 


Main Features of the Helicopter 


The SA 365N Dauphin 2 helicopter is considered a fairly advanced product among 
helicupters of a similar class. It is light-weight, and has high speed capa- 
bility; its moving parts are reliable and have relatively long design lives; 
it is also easy to maintain and operate. Its design was based on the follow- 
ing guidelines: large passenger cabin easy entrance and exit; high cruising 
speed and large effective payload; long range with good economy; high cegree 
of maneuverability end mobility; long operating life between repairs and ease 
of maintenance. In the development and production of this helicopter, many 
advanced technologies were incorporated. The main features of this helicopter 
include the following. 


Composite Material Rotor: The rotor consists of 4 blades made of fiberglass 
and graphite. The rotor type is OA2 212-207; it has a twist of 10°, a blade- 
tip sweep of 45°; its turning efficiency is 0.75, and its nominal speed is 

348 rpm. This type of composite material is strong and easy to machine; it 
was used on another helicopter Gazelle made by the French Aerospatiale Con- 
pany. It has been reported that during an accident where two helicopters 
collided, the rotary blades of the Gazelle chopped the other helicopter into 
two halves; the body of the Gazelle was destroyed, but the rotary blades were 
essentially undamaged. Purthermore, metallic blades have poor corrision 
resistance; they must be constantly inspected using microscopes to search for 
corrosion spots caused by sea water or chemical gas; if not discovered in time 
the corrosion spots may develop into cracks and cause the blades to fracture. 
Blades made of composite materials do not have this problem, which is a desir- 
able property when operating over ocean surfaces. 


The leading edge of each blade is covered with a stainless steel belt for 
protection against damage by debris. The four blades can also be folded back- 
ward to save parking space. The time required to fold the blades is approxi- 
mately 10 minutes; for subsequent operation the blades can be directly unfolded 
without further adjustment. If one of the four blades is damaged, each can be 
replaced individually; the replacement blade can also be used without adjust- 
ment. 


a) 











Star-shaped Flexible Blade Housing: This is one of the new composite material 
blade housings developed by France in the ’ate 1970's. It has a star-shaped 
plate structure made of fiberglass and epoxide material. The plate arms have 
high damping rig‘dity and flexibility required for swinging mo.ion; they also 
have visco-elast.c damping devices. 





The main advantages of this type of blade housing are that it does not require 
lubrication or maintenance, and it is highly reiiable. Fer example, if a 
metallic blade housing develops a crack, it is likely to be destroyed under 
the action of centrifugal forces, and breax into pieces. The composite mater- 
ial blade housing, on the other hand, will automatically stop operation under 
these conditions; furthermore, the cracked component will change color, making 
it easy to identify and replace. The composite material blade housing also has 
a simple structure, with only 64 parts, which is 4/5 less than the metallic 
blade housing of the Alouette; its weight is only 57 kg, which is 55 vercent 
that of the Alouette. The Dauphin helicopter suffers little vibration during 
flight; this is partly due to the vibration-suppressing counterbalance weight 
in the rotary blade, and partly due <o the special design cf the blade housing. 
The reduced vibration level results in extending the uveful life of each copn- 
ponent of the helicopter, and the airborne instruments and equipment. 


Culverted Tail Rotor and Nonsymmetrical Vertical Tail: The taii rotor is 
located within the vertical tail. It has 13 rotor blades; its diameter is 

0.9 m, and its speed is 4,700 rpm. The life span of the tail rotor blades is 
essentially infinite, and there is so lubricated axle. This type of tail 
rotor is safer than the conventional type in that it will injure ground per- 
sonnel, and the pilot need not worry about ‘it hitting objects o. the ground or 
tree tops when operating at low altitudes. 


The vertical tail of the Dauphin has a relatively large area and uses a4 n0::- 
symmetrical wing design, so that it can produce a certain amount of coun‘er- 
torque. Even when the tail rotor fails, this design will enable ti Selicopter 
to return to the airport at cruising speed, and perform a glide landing at a 
speed of 75 km/hr. This countertorque also allows the helicopter to cruise 

at high speed with almost no power loss due to the tail rotor. Therefore, the 
fuel consumption of the Dauphin i3 less than helicopters with conventional 
tail rotors, and its range is correspondingly increased. 


Propulsion System: This helicopter has two Arriel 1C turboengines developed 
by the Turbomeca Company during the 1970's. The peak power of each engine is 
71C hp; the power to weight ratio can be as high as 6, and the fuel consump- 
tion is only 250 g/hp-hr. The engines are equipped with an automatic power 
equalizing device, so that when one of the engines fails, the other will 
automatically increase its power to an emergency level. Therefore, the 
Dauphin helicopter can perform a type-A take-off under full load conditions; 
conventionai helicopters under similar conditions must reduce payload (passen- 
gers or fuel) to meet aviation regulations. The single-engine climb rate can 
be as high as 1.7 m/sec. In addition, the engine also has 2 fast-response 
advancing device connected to the blade pitch, which allows the power to in- 
crease from minimum to maximum in only 2 seconds. 


The engine structure is of a molded design, which only has 5 unit components. 
To disassemble the engine into individual units only takes 8 minutes; to 





assemble the engine requires 24 minutes. When the engine is malfunctioning, 
it is only necessary to replace the unit which is defective. 


Composite Material Body Structure: The body structure contains 59 percent 
composite material, 28 percent aluminum-Nomex sandwich structure, and 13 per- 
cent conventional riveted aluminum structure. This type of structure not only 
results in a reduction in weight, but also in the marufacturing cost and aero- 
dynamic drag. As a result of a series of weight reduction measures, the maxi- 
mum ratio of take-off weight to empty weight can reach 1.95. Therefore, even 
though the ext rior of this helicopter does not differ a great deal from that 
of other light-weight helicopters such as Alouette 3 or the Bell-212, its 
cabin capacity (5 m° plus luggage compartment) is larger, and its load capacity 
is comparable to that of the U.S. S-76. 


Safety Feature’: The Dauphin helicopter has redundant hydraulic, fuel supply, 
and electric systems, some of which even have three-unit redundancy. The dimen- 
sions of all mechanical components have relatively large tolerances so that in 
case of a failure in the lubrication system, the helicopter can continue to fly 
for 30 minutes, during which time the pilot can call for help or attempt an 
emergency landing. Other emergency measures include an emergency fuel durring 
system which can release all the fuel in a few seconds, and emergency pontoons 
in case of forced landing over the ocean. The emergency pontoons are normally 
stored inside the body so it does not affect the flight speed; if the helicop- 
ter is forced to land over the ocean, the pontoons are automatically inflated 
within a few seconds (see title figure); at the same time two life rafts each 
having a l0-person capacity automatically slide down from top of the cabin and 
after inflation stand ready at two sides of the helicopter. The fuel tank and 
the tail section of the helicopter are both sealed structures with good buoy- 
ancy characteristics. On conventional helicopters, the rotor cannot be 
started in a high wind exceeding 75 km/hr; otherwise the helicopter may topple 
over. The Dauphin 2 on the other hand is equipped with star-shaped blade 
housing and stopping blocks on the blades, so that it can be started safely 
even in a strong wind with 100 km/hrwind velocity. Therefore, the Dauphin 2 
can operate in a strong wind with intensity 7 over the ocean. 


Maintainability: The Dauphin 2 helicopter generally requires a minor repair 
every 300 hours and a major repair every 2,400 hours; the maintenance time for 
each flight hour is 0.47 hours, whereas some helicopters require as many as 

ll hours. The procedures for disassembling and assembling mechanical parts 
are quite simple. By using the special tools in the luggage compartment and 

a small crane, a technician and the pilot can remove the four blades in 10 
minutes (8 minutes for installation), disassemble the blade housing and the 
main speed-reduction unit in 1 hour 50 minutes (1 hour 13 minutes for installa- 
tion), and remove the engine in 1 hour 30 minutes (1 hour for installation). 
The helicopter also has good accessibility. In addition to the two doors to 
the cockpit, there are four doors to the passenger cabin. On each side of the 
helicopter is a retractable stepping board; there is also a door to the luggage 
compartment. The main speed-reduction unit has many inspection windows through 
which the operating conditions can be monitored. The units which require fre- 
quent maintenance all have hinged covers; the entire nose section is also a 
hinged cover which in its open position will clearly reveal all the circuitry 
of the onboard equipment and instruments for easy maintenance (see back 

cover). Therefore, since the delivery of the SA 365N last year and its 








predecessor SA 365C in 1978, there have never been any accidents during opera- 
tion. 


Performance and Applications 


The helicopter's main performance parameters are listed as follows: 


maximum gross weight 3,850 kg 

effective payload 1,810 kg 

maximum external load 1,700 kg 

maximum continuous power 594x2 hp 

maximum speed 306 km/hr 

cruising speed 260 km/hr 

maximum range 882 km 

mayimum climb rate 7.7 m/sec 

dynamic ceiling 4,000 m 

hover ceiling 2,350 m (with ground effect) 
1.200 m (without ground effect) 

fuel consumption per km 1.06 kg 


Compared with other helicopters of its class, the outstanding features of the 
Dauphin 2 are: larger payload, longer range, higher speed, and better economy. 
For example, the maximum range of the Bell-212 is 47 percent less, that of the 
Bell-412 is 28 percent less; the fuel consumption of the Bell helicopter is 

1.5 kg/km whereas that of the Dauphin 2 is only 1.07 kg/km. Therefore, the 
higher initial cost of the Dauphin 2 is more than compensated by its long- 
term economy and its reliability. However, it must be pointed out that the 
SA365N helicopters currently being produced in France do not all meet the 
performance specifications stated in the Sino-French contract. The French 
Aerospatiale Company is currently taking measures to correct this situation. 


The Dauphin 2 has many applications. There are about 50 selected services 
suggested by the French Aerospatiale Company. The basic model can be easily 
modified to perform special missions such as off-shore petroleum operations, 
transportation of personnel, off-shore support activities, rescue operations, 
elevated construction work, installation of high-voltage lines, aerial photo- 
graphy, geological exploration, oceanic patrol, and forest fire prevention. 

The U.S. Coast Guard recently ordered 90 Dauphin 2's for its short-range retrie- 
val operations; Canada and Saudi Arabia also purchased the Dauphin 2 for their 
petroleum exploration activities. The French Aerospatiale Company has also de- 
veloped military versions of the helicopter suchas the SA 365F Dauphin 2. 


Operating Characteristics 


The co-pilot who participated in this flight demonstration, Comrade Ye 
Guanwei [5509 6034 4850], had spent more than 3 months in France for flight 
training. Except for a few very special subjects, he had mastered most of 
the training courses. He considered the Dauphin 2 an outstanding helicopter: 
light-weight, good aerodynamic design, retractable landing gears, and high 
speed—during a dive the maximum speed can reach 324 km/hr, which is quite 
unusual for helicopters of this class. Furthermore, the maximum range can 
reach 350 km; but if the fuel tanks are loaded to full capacity, then only 

6 passengers can be accommodated (normal capacity 10-14 passengers). Comrade 


10 - ll 














Ye Guanwei was most impressed by the manueverability of the helicopter. 
Compared with other helicopters he had flown, he considered the control 
system of the Dauphiu 2 to be more complicated, but once familiar with the 
system, it becomes very easy to maneuver the helicopter. During this flight 
demonstration, the high degree of mobility allowed a number of difficult 
maneuvers to be executed with little control. However, high mobility implies 
poor stability; thus when the helicopter encounters a disturbance such as a 
wind gust, it tends to sway more than others. Comrade Ye did not notice any 
difference in the control characteristics between a culverted tail rotor and 
conventional tail rotors, but the improved safety of the culverted tail rotor 
gives the pilot psychological peace of mind. 
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Astronautics 


AUTHOR: ZHOU Xiwen [ 0719 6932 2429] 
ORG: None 


TITLE: “Analysis of Regulation Performance of a Variable Thrust Rocket Engine 
Contr:1 System" 


SOURCE: beijing YUHANG XUEBAO [JOURNAL OF THE CHINESE SOCIETY OF ASTRONAUTICS ] 
in Chinese No 1, 31 Jan 82 pp 18-29 


ABSTRACT: This paper introduces mainly a control sircuit of variable puise bandwidth 
to control 2 high performance electromagnetic valves. Through the variation of 
fluid flow volume, they change the pressure of hydraulic chamber of the injector to 
cause tne needle valve of the injector to move up and down to vary the circulating 
area of the injector so as to control the variation of flow of the propellant to 
realize varaible thrust. The control system is composed mainly of the control cir- 
cuit, the electromagnetic valve, and a thrust chamber having a variable area in- 
jector. Based upon the constituent parts and the actual operation process of this 
rocket engine, mathematical models of the various links are established, using the 
transfer function method to analyze the dynamic and static properties of the rocket 
engine control system. Major factors influencing its dynamic properties and static 
errors are explained. Diagrams are included to depict the operation principle and 
the structure of the various components. 

This paper was received for publication or 21 Nov 80. 


AUTHOR: FAN Jianfeng [5400 0494 1496 ] 
ORG: None 


TITLE: “Selection of launch Time for Near-Earth Spacecraft With Mission of Visible 
Photograph" 


SOURCE: Beijing YUHANG XUEBAO [SOURNAL OF THE CHINESE SOCIETY OF ASTRONAUTICS | 
in Chinese No 1, 31 Jan 82 pp 98-103 


ABSTRACT; Using the equatorial coordinate systems to compute an arc of the earth ca- 
pable of being photographed under visible light, the paper proceeds to obtain , the 
initial time of @ given visible arc of the earth before determining the local time 
of every point on that arc. The relationship between the time the satellite enters 
the orbit and(., is explained. In this manner, the paper establishes a set of 
formulas for selecting the launch time of a satellite to provide it a maximum photo- 


graphical latitude or the best possible visible light to photograph a given area of 


the earth's surface. 
iS paper was received for publication on 17 Dec 79. 
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Geology 


AUTHOR: XIANG Dingpu [0686 7844 3677 | 
OkG: Research Institute of Geology, Gansu Provincial Bureau of Geology 
TITLE: “Volcanic Rocks and Volcanism of the Qilian Mountains of China” 


SOURCE: Lanzhou IANZHOU DAXUE XUEBAO [ JOURNAL OF IANZHOU UNIVERSITY } in Chinese 
No 1, 28 Mar 82 pp 91-105 


ABSTRACT: The structural units of Qilian Mountains may be divided from the north 

to the south into the following: (1) A geosynelinal fold on the margin of Hexi Cor- 
ridor; (2) A eugeosynclinal fold belt with ophiolites; (3) A central uplifted belt; 
(4) A taphrogeosynclinal fold with ophiolites; (5) A miogeosynclinal fold. Five 
ancient ophiolite suits (Z,-Z5, E> ,0) 02,03) may be recognized. The Middle-late 
Cambrian suit is observed only in the 4th tnit of lajishan and not to the south of 
it. The volcanic activities of Qilian Mountains are mainly central eruptions and 

a few crack eruptions. All volcanic rocks may be classified into the following: (1) 
The spilite-keratophyre series, such as the basic to acid volcanic rocks of the north; 
(2) The trachyte-feldspatite series, distributed only in the north, being rich in 
potassium; (3) The jacite-basaltic series, including Precambrian volcanic rocks of 
lajishan and Su:ther south. This paper is mainly a summation of survey reports of 
Gansu, Qinghai, etc. and other related data of scientific research. Some maps and 
tables are included to help the narration. 

This paper was received for publication on 8 Nov 80. 


AUTHOR: LI Yulong [2621 3768 7893] 
ZHANG Weixin [1728 4850 0207} 
XU Shuying [1776 0647 7751] 


ORG: LI of Lanzhou Research Institute of Seismology Chinese Academy of Sciences; 
ZHANG, XU of Department of Geology and Geography, lanzhou University 


TITLE: “Basic Neotectonic Characteristics of the Four Provinces of Shaanxi, Gansu, 
Ningxia, and Qinghai” 


SOURCE: lanzhou IANZHOU DAXUE XUEBAO [JOURNAL OF LANXHOU UNIVERSITY] in Chinese 
No 1, 28 Mar 82 »p 106-119 


ABSTRACT: The.4 provinces of Shaanxi, Gansu, Ningxia, and Qinghai cover an area of 
1.6 million km“, amounting to 1/6 of the territory of China. In this region, the 3 
geotectonic zones of China: the Xizang fault block, the Xiyu [Xin jiang and parts of 
Central Asia] fault block, and tr? China proper fault block merge while the southe 
north tectonic belt pierces through the middle to cause the geotectonic conditions 

to be extremely complex. Compared with other regions of China, the neotectonic move- 
ment here shares certain similarities, yet it is also obviously different. It con- 
tains 35 major active fracture zones, 3 graded plains, and more than 60 tectonic 
basins of various sizes. These units and their deformed sh_pes are described. There 
is also a table comparing the scale and speed of uplift of 15 mountain regions since 
the end-of the Pliocene Epoch. This paper is largely an analysis of field observa- 
tion data of many yéars, carried ont by the authors and other colleagues. 

This paper was received for publication on 6 Jan 81. 
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Machine-Building 


AUTHOR: ZHANG Bin [1728 2430] 
ORG: None 
TITLE: “Contactless Silicon-controlled Sequential Control Device Successfully Made” 


SOURCE: Beijing JIXIE GONGYE ZIDONGHUA [ MACHINE-BUILDING INDUSTRY AUTOMATION] in 
Chinese No 2, 1982 inside front cover 


ABSTRACT: With the cooperation of Liuzhou Municipal Rectifier Plant, the Guangxi 
Research Institute of Machine Industry has successfully made silicon-controlled se- 
quential control devices in 3 types and 6 specifications. The prototypes have been 
used on the automated production line of rotary zinc plating in the Liuzhou Municipal 
434 Plant, the automated dawn processing line of Nanning Municipal Meat Cooperative 
Plant, and the automated bearing inner ring machining oof Nanning Municipal Bear- 
ing Plant. These production operations have proved that the devices Meet design ye. 
quirements. A certification meeting was organized in Nanning City on 10-13 Nov 81 by 
the Guangxi Zhuang Nationality Autonomous Region Science Committee and the Bureau of 
Machine Industry. All delegates to that meeting agreed that the devices have simple 
circuit designs, complete basic functions, and are of low cost. On such problems 
as the silicon-controlled stepper switch, separation of input signals, input logic 
computation, skip, delay, etc. the circuit design is rather unique. The switch sign- 
al allows direct input for various logic computations ani has a relatively high 
direct output capability. The devices are not only inexpensive to make, they are 
also inexpensive to use, maintain, and service. 


AUTHOR: None 
ORG: The Secretariat, Society of Machine Industry Automation 


TITLE: “Numeric Control Application Software Technology Exchange Meeting Held in 
Guangzhou" 


SOURCE: Beijing JIXIE GONGYE ZIDONGHUA [MACHINE-BUILDING INDUSTRY AUTOMATION] in 
Chinese No 2, 1982 inside front cover 


ABSTRACT; The Numeric Control Application Software Technology Exchange Meeting spon- 
sored by the Chinese Mechanical Engineering Society and the Machine Industry Automa- 
tion Society, was held on 9-14 Jan 82 in Guangzhou. Participants included 60 dele- 
gates representing 46organizations of the country. During the meetings, 14 papers 
were read and the information of 10 others was discussed, including such subjects as 
magnetic disk graphic information transfer program, etc. Numeric control application 
softwares include numeric system control softwares, automatic programming system soft- 
wares, and user application softwares, etc. The research on numeric control machines 
began in China in 1958 but the study on numeric control automatic programming did not 
start until 1965 while it was not until 1976 before studies on numeric control soft- 
wares were launched. in China, very few persons are engaged in software research. The 


catio between software and hardware researchers is 1: 10 and in foreign countries it 
is generally 1.5: 1. With poor research techniques and long project duration, soft- 


ware research teams are urgently in need of reinforcement. The delegates offered many 
suggestions. 
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AUTHOR: ZHAO Huating [6392 5478 1656] 
ORG: Beijing Municipal Bureau of Machine Industry 
TITLE: “A Discussion on Machine Industry Automation" 


SOURCE: Beijing JIXIE GONGYE ZIDONGHUA [ MACHINE-BUILDING INDUSTRY AUTOMATION] in 
Chinese No 2, 82 pp 39-40, 23 


ABSTRACT: Economic development depends mainly on raising the productivity of labor 
while automation is mainly to guarantee the quality of products and to increase la- 
bor productivity at the same time. The goal of automation is; therefore, mainly to 
obtain the optimal economic effect. It is not simply to advance technology. The 
developmental trend of the machine industry indicates that the high tide of mass pro- 
duction is gone. The sort of products that have been produced the same old way for 
decades and decades are dying out daily. New products and new types emerge all the 
time and the machine industry must be able to turn around quickly, to produce many 
products, and to achieve high quality and high efficiency of medium and small batch 
production. Methods for reforming production and eXpanding productivity must be con- 
tained within the machine industry itself. The author seeks to explain in the paper 
that the development of capabilities of automated production of medium and small 
batch products is a necessity dictated by the force of time and circumstances and is 
not just a blind pursuit of progress. Many domestic and European events occurring 

in the machine industry are cited to demonstrate this viewpoiiit. 
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Me asurements 


AUTHOR: WANG Zlin [3769 2737 2651 | 
ORG: Hot Working Division 


TITLE: “Broad Temperature Range Germanium Resistance Pyrometer Certification 
Conference Called in Wulumugi City” 


‘ SOURCE: Beijing JILIANG JISHU [ MEASUREMENT TECHNIQUE] in Chinese No 2, 18 Mar 82 
p 18 


APSTRACT: The conference for the certification of the broad range germanium resis- 
tance pyrometer was called jointly by Xinjiang Weiwur Autonomous Region Bureau of 
Metrology and the Xinjiang Branch of Chinese Academy of Sciences. The instrument 
was designed and made by Xinjiang Research Institute of Physics Chinese Academy of 
Sciences. The China Academy of Metrology and the Xinjiang Research institute of 
Physics proceeded with testing the instrument at 2-100 K standards. Before the 
conference got underway, the low Temperature Office of the Chinese Academy of 
Metrology also called a meeting to test its low temperature standards. A total of 
31 delegates representing 17 organizations attended the certification conference. 
All agreed that the short term repeat characteristic and the 2-month stability of 
the instrument are both 0.5 mk, which is the level of similar products of foreign 
countries. At present, Xinjiang Research Institute of Physics has the capability 
of producing it in small batches and is prepared to supply domestic needs for low 
temperature measurement. 


AUTHOR: SU Hong [ 5685 9464] 
ORG: Yunnan Provincial Research Institute of Metrological Testing 
TITLE: “Successful Manufacture of Laser Fiber Gauge Measuring Instrument” 


SOURCE: Beijing JILIANG JISHU | MEASUREMENT TECHNIQUE | in Chinese No 2, 18 Mar 82 
Pp 22 


ABSTRACT: Yunnan Provincial Research Irstitute of Metrological Testing has, most 
recently, succeeded in making the JXC-l1 laser fiber gauge measuring instrument. It 
utilizes the light diffraction theory, with laser as the light source, to proceed 
with noncontacting measurement. A certification committee was organized by Yunnan 
Provincial Science Committee, special schools of higher education, scientific re- 
search organizations, and applications departments to carry out technical examina- 
tion of that instrument. Its technical properties were found to be satisfactory, 
with the following specific data: (1) The range of measurement: 0.03 mm ( d 0. 30mm; 
(2) Precision of measurement: When d < 0.10 mm, the maximum error does not exceed 
+9.5 J4m; when d> 0.10mm, the relative error is not greater than 0.5 percent. The 
successfu. manufacture of that instrument provides the advanced means to measure 
small caliber metal filament, carbon filament, and chemical fiber in the precision 


requirements of national defense, scientific research, production, and foreign trade 
departmerts. 
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AUTHOR: LI Xin [2621 2946] 
ORG; None 


“ITLE: “Certification Conference Approved the Laser Rockwell Hardness Reference 
and the Laser Surface Rockwell Hardness Reference” 


SOURCE: Beijing JILIANG JISHU [ MEASUREMENT TECHNIQUE] in Chinese No 2, 18 Mar 8&2 
p > 


ABSTRACT: The Laser Rockwell Hardness Reference and the Laser Surface Rockwell Hard- 
ness Reference,which havebeen successfully made by the Chinese Academy of Metrolo- 
gical Sciences,the branch of that Academy, Shanghai University of Science and Tech- 
nology, Wuzhong Material Test Machinery Plant, Shanghai Research Institute of Ma- 
chine Manufacturing Industry, Shanghai Scientific and Optical Instrument Plant, Wu- 
han Material Protection Research Institute, Shanghai Diamond Tool Plant, underwent 
certification in Chengdu City. Delegaves, representing 40 organizations,and 60+ re- 
lated specialists participated in the certification conferenee. Following serious 
discussions and inspections, all agreed that the instruments are accurate, stable, 
and technically advanced. Their indices have reached the internationally advanced 
standard. The precision of the laser rockwell hardness reference is +0.10HR and its 
long term stability is no less than 0.15HR. The precision of the laser surface rock- 
well hardness reference is +0.2 HR and its long term stability is no less than 0.3HR. 
They are approved as national base standards. Their participation in international 
comparison is suggested so that they may contribute to the unified measurement of 
Rockwell hardness,as the quality of these instrument warrants. 


AUTHOR: LI Hui [ 2621 2585] 
ORG: None 


TITLE: “Three-phase Electric Energy Standard Verification Instrument Successfully 
Produced” 


SOURCE: Beijing JILIANG JISHU | MEASUREMENT TECHNIQUE] in Chinese No 2, 18 Mar 82 


Y WY 


ABSTRACT: The three-phase electric energy standard verification instrument made by 
Liaoning Provincial Research Institute of Metrological and Testing Technology, with 
the cooperation of the Liaoning Provincial Scientific Instrument Plant, Shanghai 
Electrical Meter Plant, and Yingkou Radio Plant No 6. Advanced digitized display is 
adopted and the measurement precision is 5/10,000. This instrument not only fills 
a blank of China‘s electric energy measurement standard but also contributes to 
unifying measurement precision of electric energy toward developing energy conser- 
vation work. 
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AUTHOR: WANG Huaidao [ 3769 3037 6670] 
XU Pingniu | 6079 1627 6624 


ORG: Both of Office of Heat, Zhengzhou Municipal Institute of Metrology 
TITIE: "“RZZ-1 Thermocouple Automatic Verifying Instrument" 


SOURCE: Beijing JILIANG JISHU [ MEASUREMENT TECHNIQUE] in Chinese No 2, 18 Mar 82 
p inside back cover 


ABSTRACT: At present, thermocouples are being checked manuallywith limited efficien- 
cy and precision. With the support of Zhengzhou Municipal Science Committee, the 
institute succeeded in making the RZZ-1. It has digital display, programmed con- 
trol, and automatic print-out to realize automatic checking and automatic print-out 
of test results. The work efficiency is thus improved and the labor intensity is 
reduced. Furthermore, that instrument can also complete the automatic annealing and 
and cleaning procedures of thermocouples of industrial use. In Jun 80, the instm- 
ment underwent certification and was approved. The major technical indices and the 
work theory of the instrument are introduced. 
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Metailurgy 


AUTHOR: CAO Xueren [2580 1331 0088] 
FENG Yingjun [7458 2019 6874} 


ORG: Both of the Baotou Research Institute of Metallurgy 
TITLE: "Recent Picture and Outlook of the Use of Rare Earth Metals in Steelmaking 
in China” 


SOURCE: Beijing GANGTIE [IRON AND STEEL] in Chinese No 3, 1982 


TEXT OF ENGLISH ABSTRACT: A general review of the use of rare earth metals (REM) 
in steelmaking in China for the past 20 years is presented. 


Through a large amount of research and industrial trials, steels containing RE have 
been produced. Practice shows that REM additives improve transverse impact toughness 
and ductility of low carbon and low alloy steels, improve hot workability of high 
alloy steel and increase service life of resistance alloy wires, improve low tempera- 
ture impact toughness and temper brittleness of structural alloy steels, prolonging 
fatigue life of steel products. REM also find application for improving as-cast 
structure and decreasing cracking tendency of steel castings and contincast slabs. 


Earlier REM additives were simply thrown into furnaces or ladles, resulting in low 
REM recovery rate, ladle nozzle blocking during teeming, instability of steel prop- 
erties and microdefects. The nature of nozzle blocking was studied and the measures 


[Continuation of GANGTIE No 3, 1982] 


for lightening or avoiding nozzle blocking were adopted. At present, methods of 
hanging REM rods in ingot molds and plunging the REM additives into ladles are in 
common use. The RE addition in the form of RE-oxide as the slag ingredient in the 
electroslag refining process has been proved successful and is now being used in 
production. 


The mechanism of the effects of RE on steel properties is also described. To date, 
REM is chiefly added to control inclusion shape and to give a cleaning effect. The 
problem of the alloying effect of RE should not be overlooked, although solid 
solubility of RE in steel is very low. It might be thought that the segregation 

of RE at grain boundaries and the interreaction between RE and tramp elements or 


alloying elements in steel may give rise to certain effects to the properties of 
steel. 


Finally, the outlook for the use of REM in the steel industry is also described. 
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AUTHOR: LI Shimin [2621 0013 3046 | 

ORG: None 

TITLE: “Condition of External Desulfwization of Panzhihua Steel Furnace” 
SOURCE: Beijing GANGTIE [IRON AND STEEL] in Chinese No 3, Mar 82 p 75 


ABSTRACT: The molten vanadium, titanium, iron is a low silicon and high phosphorus, 
sulfur, iron mixture. At the same time, due to the fact that the sulfur content of 
the blast furnace raw material, pitch coke, increases year after year, the sulfur 
content of the pig iron also has the tendency of rising daily. The desulfurization 
burden for either blast furnace or converter is not economically or technically rea- 
sonable, however. Sometimes, it is even impossible. In 1980, the authors designed 
by themselves a set of blow desulfurization equipment which was installea for in- 
dustrial experiment in 1981. With some continued improvements to the equipment, the 
blow system was made to operate normally and to produce a relatively satisfactory 
result. The desulfurization effects of 46 experiments are as follows: With 3-6, 6-7, 
and 8 kg/t of desulfurizing agent, the desulfurization rate is 30-74.3, 61-88.6, and 
92.9 percent respectively. If ccc dry desulfurizing mixture is used, the desulfuris- 
ation rate may always be above 80 percent. At present, a second round of experiments 
are being carried out to prepare the optimal formula for the desulfurizing agent, 

to appraise the economic benefits, and to provide design parameters for constructing 
large desulfurization stations at the steel mill. 


AUTHOR; BAI Bingzhong [4101 0014 0022] 
ORG: None 


TITLE: “Experience Exchange Meeting on Dedusting and Environment Protection 
Techniques in Steel Industry” 


SOURCE: Beijing GANGTIE [IRON AND STEEL] in Chinese No 3, Mar 82 p 75 


ABSTRACT: The Scientific and Technological Information Network of the Department 
of Steel Refining, Ministry of Metallurgy organized a dedusting and environmental 
protection technology in steel refining experience exchange meeting, which was held 
on 10-15 Dec 81 in Anshan. Participants included 74 delegates representing 55 pro- 
duction, scientific research, designing, and educational organigations. Discussions 
included some major aspects of converter smoke oxygen cap blowing purification and 
reclamation technique, wastewater and wastesludge treatment techniques, open-hearth 
furnace oxygen cap blowing electric dedusting technique, and their economic analyses. 
The delegates agreed that in China, the environmental protection technology in steel 
industry is a great deal be!l..nd the advanced level, but some obvious achievements 
have been made. These achievements and some proposals for possible immediate adop- 
tion, including noise control in steel refining shops, are briefly mentioned in the 
paper. 
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Me tallurgy 


AUTHOR: ZHU Guang [4554 0342] 
ORG: None 


TITLE: “A Meeting to Certify Molybdenum Plate Used in Silicon-controlled Recti- 
fiers and Electric Vacuums Held in Benxi” 


SOURCE: Changsha ZHONGNAN KUANGYE XUEYUAN XUEBAO [ JOURNAL OF CENTRAL SOUTH INSTI- 
TUTE OF MINING AND METALLURGY | in Chinese No 1, Mar 82 p 80 


ABSTRACT: The project of studying and making the molybdenum plate to be used in 
silicon-controlled rectifiers and electric vaccums was jointly completed by the 
Zhongnan Institute of Mining and Metallurgy and the Benxi Municipal Colored Metal 
Company Tunsten and Molybdenum Products Plant. The meeting to appraise the product 
sponsored by the National Colored Metal Management Bureau was held in Benxi on 24- 
26 Nov 81. Representatives of the 2 producing organizations delivered separate re- 
ports to introduce the research and manufacturing process. In consideration of the 
problem of poor strength, serious problems of brittleness and layered separation, 
surface blemishes, etc. of the molybdenum plates made in China, the Ministry of Me- 
tallugy directed the institute in 1979 to study the reasons for these shortcomings. 
Since then, 6 special reports on the project had been published. In Mar 81 the Minis- 
try of Metallurgy signed a contract with the institute and the Benxi Colored Metal 
Company Tungsten and Molybdenum Product Plant to experiment with producing a molyb- 
denum plate of better quality. The final product had been certified by Shanghai 
Rectifier Plant and Xian Rectifier Research Institute, etc. to be W~percent useful 
in making silicon-controlled devices, compared with the 40-50 percent rate of the 
old plate. The new product is rated as 78.8 percent usable for making electric vac- 
cums, All delegates to the meeting approved the certification of the product. 


AUTHOR: LYU Haibo [0712 3189 31%] 
ZHAO Muyue [6392 1970 1971 | 


ORG: None 


TITLE: “The 1968] Annual Meeting of the Powder Metallurgy Committee of Chinese Metal 
Society Held in Changsha” 


SOURCE: Shangsha ZHONGNAN KUANGYE XUEYUAN XUEBAO [ JOURNAL OF CENTRAL SOUTH INSTI- 
TUTE OF MINING AND METALLURGY ] in Chinese No 1, Mar 82 p 80 


ABSTRACT: The 1961 Annual Meeting was held in Changsha on 7-11 Dec 81. Participants 
included 115 delegates representing 91 government, research, and producing organiza- 
tions. The opening speech was delivered by LIN Zhifang | 2651 1807 54 | Deputy Chair- 
man of Hunan Provincial Science Committee. Prof H ANG Peiyun | 7806 1014 0061] re- 
ported the work of the P/M Committee in 1979-81 and introduced the condition of the 
Sino-American Conference of Metallurgy. Before the meeting began, 145 papers had 
been received and a volume of abstracts was compiled. In addition, 51 papers were 
selected for delivery during the meeting. The Scientific Activity Committee discussed 
the planned activities for 1962. Lectures on P/M sintering theory and on heat equi- 
valent static pressure technology are to be scheduled in Beijing and Yinchuan res- 


pectively. 
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APPLIED SCIENCES 
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V'EW, PROGRAM DEVELOPMENT IN AEROSPACE MEDICINE 


Beijing GUOJI HANGKONG [INTERNATIONAL AVIATION] in Chinese No 4, 
Apr 82, pp 33-35 


[Article by Chen Zurong [7115 4371 2837] ] 
Zhang Lifan (1728 4539 5672] ] 


Excerpts] Aerospace medicine is special branch of medical science 
which is devoted to the study of various medical problems encoun- 
tered in aeronautical or space missions. ‘Since the beginning of 
this century, the increasing demands of aerospce activities have 
motivated the evolution of aerospace medicine into an independent 
branch of science. Its main objectives are: to ensure the safety, 
well being, and comfort of flight personnel and passengers; to 
improve the work efficiency of flight crews to ensure the comple- 
tion of aeronautical activities and space missions; and to parti- 
Cipate directly in the development of aerospace technology. 


The Status of Aerospace Medicine in China 


Before the liberation there was essentially no progress in the 
field of aerospace medicine in China. The only activity was the 
establishment in 1932 of a training school for Air force military 
physicians. By 1948 the school graduated a little over 100 medi- 
cal doctors. During the 32 years under the new Chinese govern- 
ment, specialized research and educational organizations, bed-side 
medical units, and an aerospace medical team have been estavlished. 
A significant number of military doctors and aerospace doctors 

have been successfully trained. Chinese scholars in the field of 
aerospace medicine have definite contributions on basic theore- 
tical research, in the development of protective and rescue 
equipment, in the promotion of flight hygiene, and in the improve- 
ment of physical conditions of flight personnel. More importantly, 
a foundation has been established by this initial effort for future 
development in this field. However, one must recognize the fact 
that aerospace medicine in China is stil. considerably behind 

world standards; in most aspects it cannot meet the needs of 
China's developing aerospace activities. Therefore, we should 
review our practical requirements and initiate a carefully planned 
systematic development program in order to accelerate the moderni- 


zation of aerospace medicine in this country. 


3012 
cso: 4008/158 








APPLIED SCIENCES 


URANIUM LASER ANALYZER 


Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese, No 6, 1981, p 13 
(brief) 


(Article by Bian Yousheng [0593 2589 2932]: "A Uranium Laser Analyzer Passes 
Evaluation” ] 


[Text] A meeting organized jointly by the Fifth Bureau of the Second Ministry 
of Machine Bui ding and the Hangzhou City Electronic Instruments Bureau to 
evaluate the "JU-1 model” uranium laser analyzer was held in Hangzhou from 
August 10 to August 14. Fifty-five delegates from 34 units including the nation’s 
geological departments, environmental protection departments, health depart- 
ments and higher educational institutions conscientiously tested and examined 
the performance and technical specifications of the instrument, and they held 
demonstrations to analyze actual samples at the meeting. The delegates to 

the meeting carried out full discussion and unanimously agreed that the "JU-1 
model" uranium laser analyzer developed by the Third Institute of the Second 
Ministry of Machine Building met the designed requirements in sensitivity (de- 
tection of uranium can reach 0.05 PPb), stability, and precision of measure- 
ment, and it has reached the level of similar foreign products. It has pro- 
vided an effective analytical tool for the measurement of trace amounts of 
uranium in atomic research and development, geology, health and «nvironmental 
protection and monitoring, and it has filled a gap in our nation. The meeting 
suggested that the Hangzhou Optical Electronic Instruments Plant crganize trial 
production in large quantity to satisfy domestic needs. 
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CHINA'S BIOLOGICAL, METEOROLOGICAL ROCKETS 
Beijing HANGTIAN [SPACEFLIGHT] No 2, 1982, inside front cover 


[Photographs and Captions] 








Meteorological Rocket 





Fig. 2. Biological Experimentation Rocket 





Fic. 3. Meteorological Rocket 














Fie. 4. Meteorological Rocket S<eing Prepared for Launching 





Fie. 5S. Atmospheric Probe Rocket 
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A 365 N DOLPHIN II HELICOPTER 


Beijing GUOJI HANGKONG [INTERNATIONAL AVIATION] in Chinese No 4, 
Apr 82, pp 5-7 


{Article by Staff Reporters of International Aviation] 


[Text] On February 6, 1982, the sky was clear, but the air 
around the Capital's airport was filled with -rly Spring chill. 
Rows of passenger cars ogi bee, | over a thous: ... spectators from 
all over the country were heading toward one oi the fiight test 
fields in the airport. They all came here to witness the first 
exhibit flight of the first SA 365 N Dolphin II helicopter (No. 
6013) produced in this country. 


At 9:30 sharp, accompanied by the roaring sound of the engine, 

a white and blue “Dolphin” 6013 was lifted from the ground. At 
a height of approximately 5 m, the helicopter made a sharp 90 
turn to the right and began to climb upward with great speed. 

In a short while, it began demonstrating a number of maneuvers: 
diving and dashing by the review stand; climbing vertically and 
then hovering at an altitude cf 400 to 500 m; making a 90 right 
turn followed by a left turn, and suddenly “dropping® straight 
down; then gradually climbing backward again as the spectators 
applaud with admiration. During the 15 minute performance, over 
20 maneuvers were executed one after another; they fully demons- 
trated the superior mobility of the “Dolphin” helicopter. 


As soon as the flight exhibit ended, the spectators rushed toward 
the helicopter to congratulate the Chinese and French pilots who 
took part in this exhibit. We took this opportunity to arrange 
an interview with the planning director of the Technology 
Advancement Department of the Chinese Aeronautical Technology 
Import-Export Company (CATC), asking him about the joint Sino- 
French effort in producing the “Dolphin” helicopter. We also 
located the chief engineer of the Harbin Airplane Factory tc ask 
him about the main features of the “Dolphin” II helicopter. 
Pinally, we interviewed the co-pilot of this demonstration flight, 
and talked about his experience inoperating the “Dolphin”. The 
contents of these interviews are summarized below. 





er 
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he “A 365 BM “Duiphin"” II helicopter is a medium-size general pur- 
pese helicopter developed by the Frer..: Aerospace Company. It was 
evolved from the 365 C model and was granted the French Aviation 
Certificate in 1981. It is a technologically advanced product of 
the late 1970°s. Recently, China adopted the French manufacturing 
techniques and began production of tne helicopter as well as the 
engine. Prior to reaching a decision to select thi: model, the 
CATC had made a detailed analysis and comparison of the more 
advanced helicopters from various countries and had visited many 
companies abroad. 


In July 1980, the CATC signed a technoiogy transfer contract with 
the French Aerospace Comapny, which was later approved by both 
governments in October cf that year. The contents of the contract 
were as follows: 1) France will transfer the complete set of tech- 
nical procedures for manufacturirg the helicopter and the engine 
to China; 2) France will initially deliver two completed helicop- 
ters to China; subsequently, it will deliver certain parts to be 
assembled in China; in time China will manufacture all the parts 
and assemble the entire helicopter. The “Dolphin” 6013 which took 
part in the demonstration was the first of the «wo hnelicopters 
which were flight-tested and certified in France end delivered to 
China on J@iuary 29 of this year. The contrat alse stipulated 
that as compensation China will return a certain quantity of 
manufactured helicopter parts to France. ‘ith this type of joint 
venture agreement not only can we learn the most *dvanced heli- 
copter technologies and acquire the products wit minimum time 
delay, but also save considerabl? foreign exchange by not directly 
purchasing the product from abroed. 


Wain Features of the Helicopter 


The SA 365 N “Dolphin” II helicopter is considered a fairly 
advanced product among helicopters of a simile. class. It is 
light-weight, and has high sperd4 capability; its moving pert: are 
reliable and have relatively long design iives; it is 2lsd easy 
to maintain and operate. Its design was vased on the following 
mfuidelines: large passenger cabin easy entrance and exit; high 
cruising speed and large effective payload; long range with gvod 
economy; high degree of maneuverability and mobility; long op«ra- 
ting life between repairs aiid ease of maintenance. In the deve- 
lopment and production of this helicopter, many advanced techno- 
logies were incorporated. The main features of this helicopter 
include the following. 


Composite Material Rotor: The rotor consists of 4% blades made of 
fiberglass and graphite. The rotor type is OA2 212-207; it has 

a twist of 10°, a blade-tip sweep of ks°; its turning efficiency 
is 0.75, and its nominal speed is 3448 rpm. This type of composite 
material is strong and easy to machine; it was used on another 
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nelicopter “Antelope” made by the French Aerospace Company. It 

been reported that during an accident where two helicopters 
collided, the rotary blades of the "Antelope" chopped the other 
helicopter into two halves; the body of the “Antelope” was des- 
troyed, but the rotary blades were essentially uniamaged. FPur- 
thermore, metallic blades have poor corrosion resistance; they 


ust be constantly inspected using microscopes to search fcr cor- 
rosion spots caused by sea water or chemical gas; if not discovered 
n tim Sion spots may develop into cracks and cause the 
blades to fracture. Blades made of composite materials do not 

have this problem, which is a desirable property when operati 

over ocean suryaces. 


The outer edge of each blade is covered with a stainless steel 
belt for protection against damage by debris. The four blades can 
also be folded backwara to save parking space. The time required 
to fold the blades is approximately 10 minvtes; for subsequent 
operation the blades can be directly unfolded without further 
adjustment. If one of the four blades is damaged, each can be 
replaced individually: the replacement blade can also be used 
without adjustment. 


ar Shaped Flexible Biade Housing: This is one of the new com- 
Site material blade hovsings develcped by Prance in the late 
70°s. It has a star-shaped plate structure made of fiberglass 
d epoxide material. The plate arms have high damping rigidity 
d flexibility required for swinging motion; they also have 


The main advintages of this type of blade housing are that it 

joes not require lubrication or maintenance, and it is highly 
reliable. For example, if a metallic blade housing develops a 
crack, it is likely to be destroyed under the action of centrifugal 
forces, and break into pieces. The composite material blade 
housing on the other hand, will automatically stop operation under 
these conditions; furthermore, the cracked component will change 
color, making it easy to identify and replace. The composite 
material blade housing also has a simple structure, with only 

6% parts, which is 4/5 less than the metallic blade housing of 

the “‘kylark"; its weight is only 57 kg, which is 55 per cent 

that of the “°kylark". The “Dolphin” helicopter suflers little 
vibration during flight; this is partly due to the vioration- 
suppressing counter-balance weight in the rotary blade, and partly 
que to the special design of the blade housing. The reduced 
vibration level results in extending the useful life of each con- 
ponent of the helicopter. and the airborne instruments and equip- 
ment. 


ilverted Tail Rotor and Non-Symmetric Vertical Tail: The tail 
rotor is located within the vertical tail e back cover). It 
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is 13 rotor blades; its diameter is 0.9 n, and its speed is 
4700 rpm. The life span of the tail rotor blades is ess ntially 














infinite, and there is no lubricated axle. This type of tail 
rotor is safer than the conventional type in that it will injure 
ground personnel, and the pilot need not worry about it hitting 
objects on the ground or tree tops when operating at low altitudes. 


The vertical tail of the “Dolphin” has a relatively large area and 
uses a non-Symmetric wing design, so that it can produce a certain 
amount of counter torque. Even when the tail rotor fails, this 
design will enable the helicopter to return to the airport at 
cruising speed, and perform a glide landing at a speed of 75 km/hr. 
This counter torque also aloows the helicopter to cruise at high 
speed with almost no power loss due to the tail rotor. Therefore, 
the fuel consumption of the “Dolphin” is less than helicopters 


with conventional tail rotors, and its range is correspondingly 
increased. 


Propulsion System: This helicopter has two “Ah-ha-ya" 1C turbo- 
engines developed by the Tobomeca Company during the 1970°s. The 
peak power of each engine is 710 hp; the power to weight ratio 

can be as high as 6, and the fuel consumption is only 250 g/hp-hr. 
The engines are equipped with an automatic power equalizing device, 
so that when one of engines fails, th other will automatically 
increase its power to an emergency level. Therefore, the “Dolphin” 
helicopter can perform a type-A take-off under full load conditions; 
conventional helicopters under similar conditions must reduce pay- 
load (passengers or fuel) to meet aviation regulations. The 
single-engine climb rate can be as high as 1.7 m/sec. In addition, 
the engine also has a fast-response advancing device connected to 
the blade pitch, which allows the power to increase from minimum 
to maximum in only 2 seconds. 


The engine structure is of a molded design, which only has 5 unit 
components. To disassemble the engine into individual units only 
takes 8 minutes; to assemble the engine requires 24 minutes. When 
the engine is malfunctioning, it is only necessary to replace the 


anit which is defective. 


Composite Material Body ‘“tructure: The body structure contains 

59 per cent composite material, 28 per cent aluminum-Nomex sand- 
wich structure, and 13 per cent conventional riveted aluminum 
structure. This type of structure not only results in 2 reduction 
in weight, but also in the manufacturing cost and aerodynamic drag. 
As a result of a series of weight reduction measures, the maximum 
ratio of take-off weight to empty weight can reach 1.95. There- 
fore, even though the exterior of this helicopter does not differ 
a great deal from that of other light-weight helicopters guch as 
the "“Skylark"-II or the Bell-212, its cabin capacity (5 m° plus 
luggage compartment) is “a and its load capacity is compara- 
ble to that of the U.5. 5-76. 


Safety Features: The "Dolphin" helicopter has redundant hydraulic, 
fuel supply, and electric systems, some of which even have three- 











unit redundancy. The dimensions od all mechanical components have 
relatively large tolerances so that in case of a failure in the 
lubrication system, the helicopter can continue to fly for 30 
minutes, during which time the pilot can call for help or attempt 
an emergency landing. Other emergency measures include an emer- 
gency fuel dumping system which can release all the fuel ina 

few seconds, and emergency pontoons in case of forced landing 
over the ocean. The emergency pontoons are normally stored inside 
the body so it does not affect the flight speed; if the helicopter 
is forced to land over the ocean, the pontoons are automatically 
inflated within a few seconds (see title figure); at the same 

time two life boats each having a 10-person capacity automatically 
slide down from top of the cabin and after inflation stand ready 
at two sides of the helicopter. The fuel tank and the tail sec- 
tion of the helicopter are both sealed structures with good buoy- 
ancy characteristics. On conventional helicopters, the rotor 
cannot be started in a high wind exceeding 75 km/hr; otherwise 

the helicopter may topple over. The “Dolphin” II on the other 
hand is equipped with star-shaped blade housing and stopping 
blocks on the blades, so that it can be started safely even in 
strong wind with 100 km/hr wind velocit. Therefore, the “Dolphin” 
II can operate ina strong wind with intensity 7 over the ocean. 


Maintainability: The “Dolphin” II helicopter generally requires 

a minor repair every 300 hours and a major repair every 2400 hours; 
the maintenance time for each flight hour is 0.47 hours, whereas 
some helicopters require as many as 11 hours. The procedures for 
disassembling and assembling mechanical parts are quite simple. 

By using the special tools in the luggage compartment and a small 
crane, a technician and the pilot can remove the four blades in 

10 minutes (8 minutes for installation), disassemble the blade 
hosing and the main speed-reduction unit in 1 hour 50 minutes 

(1 hour 13 minutes for installation), and remove the engine in 

1 hour 30 minutes (1 hour for installation). The helicopter also 
has good accessibility. In addition to the two doors to the cock- 
pit, there are four doors to the passenger cabin. On each side 

of the helicopter is a retractable stepping board; there is also 

a door to the luggage compartment. The main speed-reduction unit 
has many inspection windows through which the operating conditions 
can be monitored. The units which require frequent maintenance 
all have hinged covers; the entire nose section is a.so a hinged 
cover which in its open position will clearly reveal all the cir- 
cuitry of the onboard equipment and instruments for easy main- 
tenance (see back cover). Therefore, since the delivery of the 

SA 365 N last year and its predecessor SA 365 C in 1978, there 

has never been any accidents during operation. 


Performance and Applications 


The exterior of the helicopter and its dimensions are shown in 
Fig. 1. Its main performance parameters are listed as follows: 
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maximum gross weight 3850 ke 


effective payload 1810 ke 

aaximum external load 1700 kg 

maximum continuous power 594x2 h 

maximum speed 306 cm /hr 

cruising speed 260 km/hr 

maximum range 882 km 

maximum climb rate 7.7 m/sec 

dynamic ceiling 4000 m 

static ceiling 2350 m (with ground effect) 

1200 m (without ground effect) 

fuel consumption per km 1.06 kg 


Compared with other helicopters of its class, the outstanding 
features of the “Dolphin” II are: larger payload, longer range, 
higher speed, and better economy. For example, the maximum range 
of the Bell-212 is 47 per cent less, that of the Bell-412 is 

28 per cent less; the fuel consumption of the Bell helicopter is 
1.5 kg/km whereas that of the “Dolphin" II is only 1.06 kg/km. 
Therefore, the higher initial cost of the "Dolphin" II is more 
than compensated by its long-term economy and its reliability. 
However, it must be pointed out that the SA 365 N helicopters 
currently being produced in France do not all meet the performance 
specifications stated in the Sino-French contract. The French 


Aerospace Company is currently taking measures to correct this 
situation. 


The “Dolphin” II has many rig gd wale There are about 50 
selected services suggested by the French Aerospace Company. The 
basic model can be easily modified to perform special missions 
such as off-shore petroleum operations, transportation of person- 
nel, off-shore support activities, rescue operations, elevated 
construction work, installation of high-voltage lines, aerial 
photography, geological exploration, oceanic patrol, and forest 
fire prevention. The U.S. Coast Guard recently ordered 90 
"Dolphin" II‘s for its short-range retrieval operations; Canada 
and Saudi Arabia also purchased the "Dolphin" II for their petro- 
leum exploration activities. The French Aerospace Company has 


also develuped military versions of the helicopter such as the 
SA 365 F "Dolphin" II (see Fig. 2), 


Operating Characteristics 


The co-pilot whc participated in this flight demonstration, com- 
rade Ye Guanwei 5509 6034 4850 , had spent more than three 
months in France for flight training. Except for a few very 
special subjects, he had mastered most of the training courses. 
He considered the “Dolphin” II an outstanding helicopter: light 
weight, good aerodynamic design, retractable landing gears, and 
high speed--during a dive the maximum speed can reach 324 km/hr, 
which is quite unusual for helicopters of this class. Further- 
more, the maximum range can reach 350 km; but if the fuel tanks 


1] 





are loaded to full capacity, then only 6 passengers can be acco- 
modated (normal capacity 10-14 passengers). Comrade Ye Guanwei 
was most impressed by the maneuverability of the helicopter. Com- 
pared with other helicopters he had flown, he considered the con- 
trol system of the “Dolphin” II to be more complicated, but once 
familiar with the system, it becomes very easy to maneuver the 
helicopter. During this flight demonstration, the high degree of 
mobility allowed a number of difficult maneuvers to be executed 
with little control. However, high mobility implies poor stabi- 
lity; thus when the helicopter encounters a disturbance such as 

a wind gust, it tends to sway more than others. Comrade Ye did 
not notice any difference in the control characteristics between 
a culverted tail rotor and conventional tail rotors, but the 
improved safety of the culverted tail rotor gives the pilot 
psychological peace of mind. 
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AUTHOR: ZHOU Xiwen [0719 6932 2429] 
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TITLE: “Analysis of Regulation Performance of a Variable Thrust Rocket Engine 
Control System" 
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; Beijing YUHANG XUEBAO [JOURNAL OF THE CHINESE SOCIETY OF ASTRONAUTICS ] 
nese lio 1, 31 Jan 82 pp 18-29 
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ABSTRACT: This paper introduces mainly a control circuit of variable pulse bandwidth 
to control 2 high performance electromagnetic valves. Through the variation of 
fluid flow volume, they change the pressure of hydraulic chamber of the injector to 
cause the needle valve of the injector to move up and down to vary the circulating 
area of the injector so as to control the variation of flow of the propellant to 
realize varaible thrust. The control system is composed mainly of the control cir- 
cuit, the electromagietic valve, and a thrust chamber having a variable area in- 
jector. Based upon the constituent parts and the actual operation process of this 
rocket engine, mathematical models of the various links are established, using the 
transfer function method to analyze the dynamic and static properties of the rocket 
engine control system. Major factors influencing its dyramic properties and static 
errors are explained. Diagrams are included to depict the operation principle and 
the structure of the various components. 

This paper was received for publication on 21 Nov 80. 





AUTHOR: FAN Jianfeng [ 5400 0494 1496 | 
ORG: None 
rT? 


TITLE: “Selection of launch Time for Near-Earth Spacecraft With Mission of Visible 
Photograph" 


SOURCE: Beijing YUHANG XUEBAO [| JOURNAL OF THE CHINESE SOCIETY OF ASTRONAUTICS | 
in Chinese No 1, 31 Jan 8&2 pp 98-103 


ABSTRACT: Using the equatorial coordinate systems to compute an arc of the earth ca- 
pable of being photographed under visible light, the paper proceeds to obtain (_, the 
Snitial time of 4 given visible arc of the earth before determining the local time 
of every point on that arc. The relationship between the time the satellite enters 
the orbit and(., is explained. In this manner, the paper establishes a set of 
formulas for selecting the launch time of a satellite to provide it a maximum photo- 
graphical latitude or the best possible visible light to photograph a given area of 


the earth's surface. ; 
This paper was received for publication on 17 Dec 79. 
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Geology 


AUTHOR: XIANG Dinzpu | 06086 7544 3677 | 
SkG: Research Institute of Geology, Gansu Provincial Bureau of Geology 
TITLE: “Volcanic Rocks and Volcanism of the Qilian Mountains of China” 


SOURCE: Lanzhou IANZHOU DAXUE XUEBAO | JOURNAL OF LANZHOU UNIVERSITY | in Chinese 
No 1, 28 Mar 82 pp 91-105 


ABSTRACT: The structural units of Qilian Mountains may be divided from the north 
to the south into the following: (1) A geosynelinal fold on the margin of Hexi Cor- 
ridor; (2) A eugeosynclinal fold belt with ophiolites; (3) A central uplifted belt; 
(4) A taphrogeosynclinal fold with ophiolites; (5) A miogeosynclinal fold. Five 
ancient ophiolite suits (Z,-Z;, E,0,,02,03) may be recognized. The Middle-late 
Cambrian suit is observed only in the 4th tmit of lajishan and not to the south of 
it. The volcanic activities of Gilian Mountains are mainly central eruptions and 

a few crack eruptions. All volcanic rocks may be classified into the following: (1) 
The spilite-keratophyre series, such as the basic to acid volcanic rocks of the north; 
(2) The trachyte-feldspatite series, distributed only in the north, being rich in 
potassium; (3) The dacite-basaltic series, including Precambrian volcanic rocks of 
lajishan and further south. This paper is mainly a summation of survey reports of 
Gansu, Qinghai, etc. and other related data of scientific research. Some maps and 
tables are included to help the narration. 

This paper was received for publication on 8 Nov 80. 


AUTHOR: LI Yulong [2621 3768 7893] 
ZHANG Weixin [1728 4850 0207 | 
XU Shuying 1776 0647 7751] 


ORG: LI of Lanzhou Research Institute of Seismology Chinese Academy of Sciences; 
ZHANG, XU of Department of Geology and Geography, lanzhou University 
TITLE: “Basic Neotectonic Characteristics of the Four Provinces of Shaanxi, Gansu, 
Ningxia, and Qinghai” 


SOURCE: Lanzhou IANZHOU DAXUE XUEBAO | JOURNAL OF IANXHOU UNIVERSITY | in Chinese 
No 1, 28 Mar 82 pp 106-119 


ABSTRACT: The.4 provinces of Shaanxi, Gansu, Ningxia, and Qinghai cover an area of 
1.6 million km’, amounting to 1/6 of the territory of China. In this region, the 3 
geotectonic zones of China: the Xizang fault block, the Xiyu | Ainjiang and parts ot 
Jentral Asia/| fault block, and tr? China proper fault block merge while the southe 
north tectonic belt pierces through the middle to cause the geotectonic conditions 

to be extremely complex. Compared with other regions of China, the neotectonic move- 
ment here shares certain similarities, yet it is also obviously different. It con- 
tains 35 major active fracture zones, 3 graded plains, and more than 60 tectonic 
basins of various sizes. These units and their deformed shapes axe described. There 
is also a table comparing the scale and speed of uplift of 15 mountain regions since 
the end-of the Plisccene Epoch. This paper is largely an analysis of field observa- 
tion data of many yétrs, carried out by the authors and other colleagues. 

This paper was received for publication on 6 Jan 
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Machine-Building 


AUTH ZHANG Bin [1728 2430] 

ORG: None 

TITLE: “Contactless Silicon-controlled Sequential Control Device Successfully Made” 
SOURCE: Beijing JIXIE GONGYE ZIDONGHUA | MACHINE-BUILDING INDUSTRY AUTOMATION | in 
chinese No 2, 1982 inside front cover 


ABSTRACT: With the cooperation of Liuzhou Municipal Rectifier Plant, the Guangxi 


Research Institute Machine industry has successfully made silicon-controlled se- 


ntrol devices in 3 types and 6 specifications. The prototypes have been 
line of rotary zinc plating in the Liuzhou Municipal 

z line of ‘Nanning Municipal Meat Cooperative 

Plant, and the automated bearing inner ring machining of Nanning Municipal Bear- 
ing Plant. These production operations have proved that the devices meet design ye. 
jirements. A certification meeting was organized in Nanning City on 10-13 Nov 8&1 by 
; i 2 ity Autonomous Region Science Committee and the Bureau of 
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Machine Indust try. All delegates to that meeting agreed that the devices have simple 
circuit designs, complete basic functions, and are of low cost. On such problems 
is the silicon-controlled stepper Switch, separation of input signals, input logic 


computation, skip, delay, etc. the circuit design is rather unique. The switch sign- 
il allows direct input for various logic computations and has a relatively high 

Lj t output capability. The devices are not only inexpensive to make, they are 
inexpensive to use, maintain, and service. 


HOR: None 
RG: The Secretariat, Society of Machine Industry Automation 


TITLE: “Numeric Control Application Software Technology Exchange Meeting Held in 
Guangzhou" 


RCE: Beijing JIXIE GONGYE ZIDONGHUA | MACHINE-BUILDING INDUSTRY AUTOMATIK N] in 
inese No 2, 1982 inside front cover 
ABSTRACT; The Numeric Control Application Software Technology Exchange Meeting spon- 
sored by the Chinese Mechanical Engineering Society and the Machine Industry Automa- 
tion Society, was held on 9-14 Jan 82 in Guangzhou. Participants included 60 dele- 
gates representing 4©organizations of the country. During the meetings, 14 papers 
were read and the information of 10 others was discussed, including such subjects as 
magnetic disk graphic information transfer program, etc. Numeric control applicati 
ftwares include numeric system control softwares, automatic programming system soft- 
res, and user application softwares, etc. The research on numeric control machines 
egan in China in 1.956 but the study on numeric control automatic programming did not 
start until 1965 while it was not until 1976 before studies on numeric control soft- 
wares were launched. In China, very few persons are engaged in software research. The 
ratio be*ween software and hardware researchers is 1 : 10 and in foreign countries it 
iS generally 1.5: 1. With poor research techniques and long pr ject duration, soft- 
ware research teams are urgently in need of reinforcement. The delegates offered many 
suggestions. 








— * - 
4 ~ tte , r a - r - 
* - >» ear. > , J T4 Pry ~~ < 


TITLE: “A Discussion on Machine Industry Automation" 

- “= 
SOURCE eijing JIXIE GONGYE ZIDONGHUA | MACHINE-BUILDING INDUSTRY AUTOMATION | in 
chinese N », O2 pp BWW, 23 


ABSTRACT: Economic development depends mainly on raising the productivity of labor 
products and to increase la- 
mation is; therefore, mainly to 
btain the optimal economic effect. © advance technology. The 
lieve] omental trend of the machine industry indicates that the high tide of mass pro- 
juction is gone. The sort of products that have been produced the same old way for 
lecades and decades are dying out daily. New products and new types emerge all the 
time and the machine industry must be able to turn around quickly, to produce many 
products, and to achieve high quality and high efficiency of medium and small batch 
production. Methods for reforming production and eXpanding productivity must be con- 
tained within the machine industry itself. The author seeks to explain in the paper 


that the development of capabilities of automated production of medium and small 
bat products is a necessity dictated by the force of time and circumstances and is 


not just a blind pursuit of progress. Many domestic and European events occurring 
in the machine industry are cited to demonstrate this viewpoint. 
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Measurements 


AUTHOR: WANG Zlin | 3769 2737 2651 | 

ORG: Hot Working Division 

TITLE: “Broad Temperature Range Germanium Resistance Pyrometer Certification 
nference Called in Wulumugi City” 


SOURCE: Beijing JILIANG JISHU | MEASUREMENT TECHNIQUE] in Chinese No 2, 16 Mar 6&2 
P 


ABSTRACT: The conference for the certification of the broad range germanium resis- 
tance pyrometer was called jointly by Xinjiang Weiwur Autonomous Region Bureau of 
Metrology and the Xinjiang Branch of Chinese Academy of Sciences. The instrument 
was designed and made by Xinjiang Research Institute of Physics Chinese Academy of 
Sciences. The China Academy of Metrology and the Xinjiang Research institute of 

Physics proceeded with testing the instrument at 2-100 K standards. Before the 

conference got underway, the Low Temperature Office of the Chinese Academy of 

Metrology also called a meeting to test its low temperature standards. A total of 
3l delegates representing 17 organizations attended the certification conference. 
All agreed that the short term repeat characteristic and the 2-month stability of 
the instrument are both 0.5 mk, which is the level of similar products of fcreign 
countries. At present, Xinjiang Research Institute of Physics has the capability 
of producing it in small batches and is prepared to supply domestic needs for low 
temperature measurement. 
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AUTHOR; ot Hong | 055 GHO4 | 

ORG: Yunnan Provincial Research institute of Metrological Testing 

TITLE: “Successful Manufacture of Laser Fiber Gauge Measuring Instrument” 


SOURCE: Beijing JILIANG JISHU | MEASUREMENT TECHNIQUE] in Chinese No 2, 16 Mar 82 


ABSTRACT: Yunnan Provincial Research Institute of Metrological Testing has, most 
recently, succeeded in making the JXC-] laser fiber gauge measuring instrument. It 
utilizes the light diffraction theory, with laser as the light source, to proceed 
with noncontacting measurement. A certification committee was organiged by Yunnan 
Provincial Science Committee, special schools of higher education, scientific re- 
search organizations, and applications departments to carry out technical examina- 
tion of that instrument. its technical properties were found to be satisfactory, 


with the following specific data: (1) The range of measurement: 0.03 mm dg O. 30mn; 


(2) Precision of measurement: When d € 0.10 mm, the maximum error does not exceed 


+0.5,/m; when d> 0.)0mm, the relative error is not greater than 0.5 percent. The 
Successful manufacture of that instrument provides the advanced means to measure 
small caliber metai filament, carbon filament, and chemical fiber in the precision 
requirements of national defense, scientific research, production, and foreign trade 


departments. 





TITLE: “Certification Conference Approved the Laser Rockwell Hardness Reference 
and the Laser Surface Rockwell Hardness Reference” 


SOURCE: Beijing JILIANG JISHU [ MEASUREMENT TECHNIQUE] in Chinese No 2, 18 Mar &2 
p # 


ABSTRACT: The Laser Rockwell Hardness Reference and the Laser Surface Rockwell Hard- 
ness Reference,which havebeen successfully made by the Chinese Academy of Metrolo- 
gical Sciences,the branch of that Academy, Shanghai University of Science and Tech- 
nology, Wuzhong Material Test Machinery Plant, Shanghai Research Institute of Ma- 
chine Manufacturing Industry, Shanghai Scientific and Optical Instrument Plant, Wu- 
han Material Protection Research Institute, Shanghai Diamond Tool Plant, underwent 
certification in Chengdu City. Delegates, representing 40 crganizations,and 60+ re- 
lated specialists participated in the certification conference. Following serious 
discussions and inspections, all agreed that the instruments are accurate, stable, 
and technically advanced. Their indices have reached the internationally advanced 
standard. The precision of the laser rockwell hardness reference is +0.10HR and its 
long term stability is no less than 0.15HR. The precision of the laser surface rock- 
well hardness reference is +0.2 HR and its long term stability is no less than 0.3HR. 
They are approved as national base standards. Their participation in international 
comparison is suggested so that they may contribute to the unified measurement of 
Rockwell hardness,as the quality of these instrument warrants. 





ITM. * : “9 9 nrd ) 
Al aaa’ rs: LI Hui 2621 2505 | 


ORG: None 
TITLE: “Three-phase Electric Energy Standard Verification Instrument Successfully 
Produced” 


RCE: Beijing JILIANG JISHU | MEASUREMENT TECHNIQUE] in Chinese No 2, 18 Mar 82 


’ + | 


ABSTRACT; The three-phase electric energy standard verification instrument made by 
Liaoning Provincial Research Institute of Metrological and Testing Technology, with 
the cooperation of the Liaoning Provincial Scientific Instrument Plant, Shanghai 
Electrical Meter Plant, and Yingkou Radio Plant No 6. Advanced digitized display is 
adopted and the measurement precision is 5/10,000. This instrument not only fills 
a blank of China's electric energy measurement standani but also contributes to 
unifying measurement precision of electric energy toward developing energy conser- 
vation work. 
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Heat, Zhengzhou Municipal Institute of Metrology 
TITLE: “RZZ-1 Thermocouple Automatic Verifying Instrument” 


~ —.. -_ a s 22 -_ -—7 oo 77 reere “’ cr? _ wr —— ~*~? “~ * s * “ 52 be 
SOURCE: Beijing JILIA’IG JISHU | MEASUREMENT TECHNIQUE in Chinese No 2, 15 Mar && 
p inside back cover 


ABSTRACT: At present, thermo~ uples are being checked manualiywith limited efficien- 
cy and precision. With the support of Zhengzhou Municipal Science Committee, the 
t‘nstitute succeeded in making the RZZ-1. It has digital display, programmed con- 


trol, and automatic print-out to realize automatic checking and automatic print-out 
of test results. The work efficiency .s thus improved and the labor intensity is 
reduced. Furthermore, that instrument can also complete the automatic annealing and 
and cleaning procedures of thermocouples of industrial use. In Jun 5&0, the instru- 
ment underwent certification and was approved. The major technical indices and the 
work theory of the instrument are introduced. 
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Metallurgy 


AUTHOR CAO Xueren [2580 1331 0088] 
FENG Yingjun [7458 2019 6874] 


RG Both of the Baotou Research Institute of Metallurgy 
TITLE: "Recent Picture and Outlook of the Use of Rare Earth Metals in Steelmaking 
in China” 


SOURCE: Beijing GANGTIE [IRON AND STEEL] in Chinese No 3, 1982 


TEXT OF ENGLISH ABSTRACT: A general review of the use of rare earth metals (REM) 
in steelmaking in China for the past 20 years is presented. 


Through a large amount of research and industrial trials, steels containing RE have 
been produced. Practice shows that REM additives improve transverse impact toughness 
and ductility of low carbon and low alloy steels, improve hot workability of high 
alloy steel and increase service life of resistance alloy wires, improve low tempera- 
ture impact toughness and temper brittleness of structural alloy steels, prolonging 
fatigue life of steel products. REM also find application for improving as-cast 
structure and decreasing cracking tendency of steel castings and contincast slabs. 


Earlier REM additives were simply thrown into furnaces or ladles, resulting in low 
REM recovery rate, ladle nozzle blocking during teeming, instability of steel prop- 
erties and microdefects. The nature of nozzle blocking was studied and the measures 


iContinuation of GANGTIE No 3, 1982] 


for lightening or avoiding nozzle blocking were adopted. At present, methods of 
hanging REM rods in ingot molds and plunging the REM additives into ladles are in 
common use. The R® addition in the form of RE-oxide as the slag ingredient in the 
electroslag refining process has been proved successful and is now being used in 
production. 


The mechanism of the effects of RE on steel properties is also described. To date, 
REM is chiefly added to control inclusica shape and to give a cleaning effect. The 
problem of the alloying effect of RE should not be overlooked, although solid 
solubility of RE in steel is very low. It might be thought that the segregation 

of RE at grain boundaries and the interreaction between RE and tramp elements or 
alloying elements in steel may give rise to certain effects to the properties of 
stee!] 


Finally, the outlook for the use of REM in the steel industry is also —-. scribed. 


97) ? 
CSO 4009/ 305 


20 








aad 4 7 , oe , 2 af r 

+ it o} ~- de ~*e LO0a of ~ => J }- _— 
— J 
oss N ne 
swewe al & ~ i i ae ee ° Dwtarns c vation of Pan ~ \ ae aa 
4 , ia OnGgdi tion « V2rTTiai Suis Vi gee eV OV ralizgninvuad » Beil Ps urna Ce 
YiIRCe n + PAVUCTT & TDoOw AWT 7 « > y le _ 
. - ” > > ei. ity wa Lame _+¢ a3 ALL wiz ~ in Chinese atu J» rar —_, > / 
AD Crrst vw oh ~ 7 , a4 as +- “ : . 7 . 25a 4 “ . 4 - ~~ + . 
AD SL TA a5 it - 4 moit ri V2nACI um, tLitaniua, iron ~ a iow 7 ict ¢' and nigr pnos{ ry) rus, 
. . . * s — +- . +” > Poa > > i — 7 ss . — “+ ~ = 
> lil it. iron mi ture. At Le Same vite, Gaue MY un ,acu Ae ~ Le Suliz ur Convent ~-* 
~— > a — - 7 | vo - _«- vr : ~ | 4 » ar > > = 
the blast furnace raw material, pitch coke, increases year after year, the sulfur 
— . = . “ . “ a = .o 4+ ~ - 4h = | S am + 4 

COT tent i the pis iron ais< nas ne tend ncy s risihé Li} . ihe GOS Ul. UPL gavi0n 
. . 4 


NM 
‘» - 7 ; “ 7 . ~ . - “4 ~ . - ) - 7 “" “ 
burden for either bDiast iurnmace or converver iS not 6col sonically or technical sy ea- 


o ’ x - . -. —_+.. . “ +h 5 os 7 

: ¢' uc ie, tr wever. ~~ 2 eS, ~~ aa even impossiod 6. in ~ IO , tne autrT rs desis ned 
. = . = ~ as =. ¥ . oa 4in set @ ssh 4 a : s+<—_ 7) 7 a ; 

DY tne mse ives a set ; ‘ iv aesuli LZa vi ni equ pment whi ni was ns wou sec ,Or in@= 

} : - : : *. LJ + ~ ‘ . ~% ‘= + >) 
lustrial experiment in 1961. With some continued improvements to the equipment, the 


blow system was made to operate normally and to produce a relatively s- tisfactory 
resuit. The desulfurization effects of 46 experiments are as follows: With 3-6, 0-7, 
and ke /t of desulfurizing agent, the desulfurization rate is 50-74-3, 61-55.6, and 
2.9 percent respectively. If ccc dry desulfurizing mixture is used, the desulfuris- 
ition rate may always be above 80 percent. At present, a second round of experiments 
are being carried out to prepare the optimal formula for the desullurising agen’, 

to appraise the economic benefits, and to provide design parameters for constructing 
large desulfurization stations at the steel mill. 
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